Agriculture and traditional agriculture products plays a significant role in the livelihoods of smallholder farmers in developing countries, including Vietnam. Cost-benefit Analysis and a mixed methodology were applied to evaluate the economic performance of traditional chicken production in Thua Thien Hue province, Vietnam by region and scale. The data were drawn respectively from 64 sample households in Huong Thuy and Nam Dong district in 2017. The Cost-benefit analysis shows that Huong Thuy tends to have a lower production cost and thus a higher production benefit as compared to those of Nam Dong district. This study also indicates evidence of the importance of veterinary, mortality rate, scale of production and region on the performance of chicken farmer in the province.
Introduction
Traditional agriculture products (TAPs) play a significant element of cultures, history, and lifestyles devoting to the development and sustainability of rural regions (Trichopoulou, Soukara, & Vasilopoulou, 2007) . Regardless of the globalization of the food market, a diversity of dietary patterns among nations can be observed (Naska et al., 2006; Slimani et al., 2002) . The demand for TAPs has still been increasing in line with the overall customer positive attributes (Almli, Verbeke, Vanhonacker, Naes, & Hersleth, 2011) . Thus, researches on TAPs provide an essential awareness of dietary patterns and how these have been changed over times (Trichopoulou et al., 2007) . Traditional agriculture products have been defined as locally produced and consumed, and provides the main source of food for the world's 1 billion poor (Kremen, Iles, & Bacon, 2012) . Belongs to a defined space, and it is part of a culture that implies the cooperation of the individuals operating. Linked to a territory, and it must also be part of a set of traditions. Means proven usage in the community market for a time period showing transmission between generations. Methods of processing, storage, and ripening are consolidated with time according to uniform and constant local use (Verbeke, Guerrero, Almli, Vanhonacker, & Hersleth, 2016) .
Agriculture and TAPs in particular, especially in developing countries, including Vietnam, have importantly contributed on creating jobs, generating incomes and improving life quality, (Burgos, Hinrichs, Otte, & Roland-Holst, 2008; Desvaux, Ton, Phan Dang, & Hoa, 2008; Epprecht, Vinh, Otte, & Roland-Holst, 2007; Miers, 2008; Tu, 2001) . In Thua Thien Hue province, agricultural sector plays a very important role in socialeconomic development, which occupy many key resources, 77.9% of the total area, 32.8% of the total labor force, 11.3% of the total GDP (Nguyên, 2015) . In addition, Thua Thien Hue province has also long been well-recognized for home to many traditional agriculture products, namely Huong Thuy and Nam Dong chicken, A Luoi honey, Thuy Bieu Thanh Tra pomelo, Huong Tra mandarin,… (Ban et al., 2005; Tran, Marincioni, Shaw, & Sarti, 2008; Wetterwald, Zingerli, & Sorg, 2004) . In recent years, the poultry in general and chicken production in particular in Thua Thien Hue province has made remarkable achievements; constantly increased from 1.63 million poultries (of which 0.9 million chicken) and nearly 3 thousand tons of meat (of which 2 thousand tons of chicken) in 2007 to 2.12 million (of which 1.13 million chickens) and 3.82 thousand tons of meat (2.32 thousand tons chicken) in 2013 (TTH, 2014). In some cases, family members also participate in the interview so they can support each other to provide more accurate information. Prior to the interview, the purpose of this survey was clearly explained so that households could provide more reliable information.
Analytical Context
Descriptive statistics, means, frequency was applied to analyze the current situation of traditional chicken raising form in the surveyed areas. To compare the means of different costs and results on different chicken farms, Independent-samples t-test were used in the case of two groups, in the other cases, ANOVA was applied.
The cost-benefit analysis (CBA) approach was used to analyze results and efficiency of chicken production.
Costs of production (C) composed of direct cost (DC), subsistence/self-sufficient costs (SCs), depreciation cost of chicken coop (Dc), and cost of borrowing money (i) (Tuan, Van Xuan, Nam, & Navrud, 2009 ). Net Economic Return/ Intermediate Expenditure (NB / IC): This indicator shows how many NB will be earned for 1 IC.
Net economic profit / total cost (NB/ TC): This indicator shows how many NB will be earned for 1 IC.
Additionally, Net Benefit (NB) of chicken production were analyzed using the multiple linear regression. Breed, feed, veterinary, education, experience, days of raising, scale of raising, mortality, training, breeding types and region were used as explanatory variables. The results were estimated by the ordinary least squares method (OLS). Before that, assumptions for the linear model have also been checked, namely Durbin-Watson test for auto correlation, residuals, independence, normality; multicollinearity by Pearson test.
The model is:
where, Yi is the observation of ith farm, α0 is the intercept, α1, α2, α3, α4, α5, α6, α7, α8, α9, α10, α11 …are regression coefficient and ei is the random error term. Training time (numbers) X10i: Breeding types 1 is for "Kiến Lai" and 0 is for others X11i: Region 1 is for "Huong Thuy" and 0 is for Phong Dien The average age of farmers is 42 and educational level is 7 class. The number of experiencing years of raising chicken is quite high, averaging nearly 7 years, which is a very important condition for chicken production that requires knowledge and experiences. Average labor force is 2 labors, although the labor force is relatively large, but chicken production does not require much time and can take advantage of spare time and over-age labor.
Results and Discussion

Socioeconomic Characteristics of the Sample
Although the number of labor involved in chicken activity is not high, farmers have been technically trained, at least once and at most 5 times, regularly 3times/year provided by agricultural extension center of the district and of feed or veterinary companies. To implement this type of chicken raising, farmers need to have a relatively land area for the coop, grazing land so that chicken can partly feed themselves from natures. This requirement has been satisfied by farmers in the surveyed sites by an average of 959 m 2 .
The total investment for the chicken activity is 19 million VND and the largest one is 107 million VND. This difference is due to the different scale of production. For smallholder farmers, they do not require much investment, in contrast big farms require investments quite a lot. In spite of the fact that most farmers have access to loans, the amount of loan is not much, the average is 32 million VND per household and usually they are entitled to preferential loans through union organizations in the district. Table 4 indicates that, the average cycles of production in a year of chicken farms are 2 cycles/year and the total days of raising is 93 days, equivalent to 3 months. In comparison with times of industrial chickens (60 -75 days), this chickens need longer times of raising. Between cycles of production, farmers usually spend one or two weeks for cleaning and repairing the grazing area and coop. The average of chicken/cycle is about 196 chicks/cycle, which is about 2 chicks/m 2 in the condition of land for chicken in the surveyed areas. This stocking density is very good for the raising activity as compared to the technical requirement of around 5-6 chicks/m 2 (Nam, 2002) . There is a significant difference in the mortality loss among chicken farms, which is reflected by the smallest loss rate of 3%, the largest of up to 19% and the overall average of 10%. Difference in mortality rate arise from the care, veterinary, quality of the breed and the safety of the breeding coop. This loss rate is quite higher in comparison with other chicken, namely industrial chicken (5%), semi-industrial chicken (8%) (Khoa & Mãnh, 2012) . The reason for this situation is due to the method of raising, chickens are free in the grazing area, looking for feeds from the nature, so chicken is more susceptible to diseases than the other form of raising keeping the chicken only in the house. Moreover, in the winter season, temperature in the study areas usually drops very low, about 10-12 degrees, so this is also of the reasons of high mortality rate. If this worrying matter would not be solved soon, it will be difficult for farmers to achieve a high results.
Some Technical Characteristics of Traditional Chicken
Chicken Production Cost in Thua Thien Hue
3.3.1 Production Cost by Region Table 5 shows a significant difference in cost of chicken production between regions. Specifically, the average Cost /100kg in Huong Thuy was VND 7,208,500 lower than that of Nam Dong district, VND 8,081,900. The key explanation for this difference is the availability and prices of inputs. While Huong Thuy are geographically quite convenient for trading and many advantages for livestock development. Thus, in Huong Thuy district, there are many agents and stores providing the inputs namely breeds and feeds. In contrast, Nam Dong is a mountainous district where transportation is difficult and there are few suppliers provide inputs. Therefore, the prices for inputs are typically higher as compared to that of other districts as shipping costs are included in the selling prices. This is evidenced in the data on breed and feed costs as shown in Table 7 . The farmers in Huong Thuy only pay for the cost of breeds and feeds about 1,491,180 and 4,370,720, while in Nam Dong, farmers have to pay for 1,993,920 and 4,900,000, respectively. In addition, in Huong Thuy chicken production have developed earlier than Nam Dong, so farmers in this area have better experiences and techniques, so this factor also affects the cost of production. Remaining costs also differ between two regions, but this difference is negligible. 
Production Cost by Scale
The sample was divided into three groups, chicken farms with scale of raising in one cycle below 100 chicken, 100 -200 and 200 -300. The basis for this division is by the result from expert interview with officers from Department of Agriculture and Agriculture Extension Center in the study areas.
One of the most noticing point is that the biggest scale farms pay the least Costs for chicken production with an average of VND 7,208,500. Whereas, the smallest scale farms pay the most Costs of VND 8,003,350. This was explained by the significant difference in the cost of breed and feed, the two largest sharing costs in the total cost of chicken production.
There is a significant difference in the cost of the breeds and feeds. The smaller the breeding scale is, the higher the cost of the breed occur. The reason for this situation is that there are differences in feed prices depending on different quantities. The more breeds the farmers buy, the greater discounts of prices they will get from the breeding stores.
Nevertheless, the biggest scale farms are more risk averse as compared with the others. Their awareness of disease control is very high, so the cost of veterinary of this group is highest. The costs from hired labor of these farms also greater than that of the others because other smallholder farmers mainly use household labor. 
Chicken Production Results in Thua Thien Hue
Production Results by Region
Being in a convenient geographical position, easily access the inputs market, costs of chicken production in Huong Thuy are lower than those of Nam Dong as analyzed in the section 3.3.1. The market survey in study areas also shows that there is no significant difference in the selling price between regions (the average price per kg is about 85,000 VND/Kg). This is derived from the small scale of production in Thua Thien Hue province, undeveloped the market, lack of processing plants; as a result, chicken products are mainly locally consumed.
However, due to a lower costs, results of chicken production in Huong Thuy, the midland plain, are higher than that of Nam Dong, the mountainous areas. This is presented in Table 7 , indicators of the results by region.
Specifically, indicators reflecting the results, namely GO, VA, MI and NB in Huong Thuy are the higher that those of Nam Dong. Indicators reflecting efficiency show that in the winter season in Huong Thuy, 1 VND investment of IC earned 1.55 VND GO, 0.55 VND VA, 0.52 VND MI, and 0.41 VND NB. In the chicken farms in Nam Dong, 1 VND investment of IC earned 1.29 VND GO, 0.29 VND VA, 0.27 VND MI and 0.17 NB. Agricultural in general and chicken production in particular, the selection of suitable production scale is very important for the improvement of economic efficiency. Choosing the appropriate scale of raising does not only rely on subjective factors, namely resources availability, management levels but also other objective factors such as market price fluctuation, the availability of inputs, the supply and demand relationship for that product.
The data presented in Table 8 showing a significant differences in the results of chicken farms at different raising scale. The results of group (3) are highest, which was followed by group (2) and group (1).
Specifically, the results of VA and NB of group (3) are 3,288,000 VND and 2,399,000 VND; group (2) are 2,104,000 VND and 1,064,000 VND; group (1) are 1,786,000 VND and 1,221,000 VND. However, MI of group (1) is higher than that of group (2). The difference is due to the fact that group (1) has lower subsistence costs than that of group (2), meaning that farmers in group (1) use more of their own resources such as raw food and household labor higher.
Thanks to the highest GO and the lowest cost, farmers in the scale of group (3) showing the highest efficiency, which followed by group (1) 
Determinant of Chicken Production in Thua Thien Hue
To examine factors affecting NB of chicken production in Thua Thien Hue province, the multiple linear regression approach was applied. Before the regression analysis, the data was checked for assumptions of linear model, namely auto correlation, residuals, independence, normality, no multicollinearity, and apparently, it fulfills these criteria. The model has been built with the depend variable is Net Benefit and the independent variables are breeds, feed, veterinary, education, experience, days of raising, scale of raising, mortality, training, breeding types and region. Table 9 indicates R-Square = 0.543, meaning that 54.3% of the variation of Net Benefit may be explained by the variation of independent variables in the model. Table 10 shows that the p-value is 0.000, which is smaller than 0.05, reflecting that the model is meaning.
Details about the independent variables and their effect on Net Benefit are shown in table 11. The significant independent variable is highlighted in bold. The Net Benefit of chicken farmers in Thua Thien Hue province is significantly influenced by costs of veterinary, mortality rate, scale of production and region. Specifically, costs of veterinary positively correlated with NB. In particular, when other factors are assumed to unchanged, if the cost of veterinary increase by 1000 thousand VND, the NB would increase by 2.04 thousand VND. As such, contrary to the initial expectation that when costs increase, NB will decrease. In this case, the positive affect of cost of veterinary shows that chicken farms in the study area do not pay enough attention on the proper investment in chicken disease prevention. This is one of the important factors affecting the results of production because by this way of farming, chickens are close to nature, free to look for feeds in the grazing are, so they are very susceptible to disease.
Similarity, scale and region have a positively affected on NB. If the scale of chicken farms increase from group (1) to group (2) and group (2) to group (3), the NB would increase of 2.16 thousand VND. Additionally, the NB of Huong Thuy is greater than that of Nam Dong. In contrast, mortality rate have a negative impact on NB. In particular, when other factors are assumed to unchanged, if the mortality rate increase by 1%, the NB would reduce by 2.6 thousand VND.
Despite the fact that, other independent variables appear to not significantly influence the NB, the signs are still as expected. In particular, the negative sign of variables costs of breed and feed, days of raising are as expected. The more costs the chicken farms have to pay for the breed and feed, the longer day of raising, the less NB they would get. The positive signs of variables, namely education, experience, training are as expected. The more knowledge, experiences or technical support the chicken farms get, the better NB they would gain.
Conclusion
This paper analysis the cost and benefit of producing traditional chicken in Thua Thien Hue province, Vietnam. Using detailed survey data obtained from 64 chicken farmers in 2 districts in the Winter-Spring season in 2017, this study find out some remarked results.
Firstly, breed and feed costs share the largest percentage in the total costs of chicken production in the study sites, which are 20 and 66%, respectively. The total costs of chicken production in Huong Thuy, a midland plain, are lower than those in Nam Dong, a mountainous district in Thua Thien Hue province. The main reason for this significant difference is that the extra cost of shipping. This extra cost makes the prices for breed and feed in Nam Dong be higher than in Huong Thuy with the availability of inputs and market for consumption.
Secondly, between the two selected study sites, Huong Thuy tends to have a higher production results and a more efficient levels than those of Nam Dong district. Different indicators, namely, GO, VA, MI, NB or GO/IC, VA/IC, MI/IC and NB/IC in Huong Thuy is significant greater than that in Nam Dong. Furthermore, indicators of results of chicken production are also higher in comparison with other activities, namely pork production or interest of banks at the time of the study.
Additionally, regarding the scale of production, chicken farms with quantity of chickens from 200 -300 chicken/cycle appears to be the most efficient scale among the three scale of chicken production in the two districts. This is derived from the highest gross output and the lowest costs of this scale of production among the three groups.
Last but not least, by a multiple linear regression analysis, the study shows that there is a significantly positive influence of veterinary costs and mortality rate on Net Benefit. Other variables, namely, scale of production and region, are also significantly affect the Net Benefit of chicken farms.
The policy implications are clear in which traditional chicken production, with the scale from 200 -300 chicks/cycle, presents to be an efficient model of production in Thua Thien Hue province. As a result, traditional chicken production should be taken into consideration in policies for rural development as a solution to diversify income for smallholder farmers. Furthermore, regarding to this chicken production form, a serious attention should be pay on the veterinary, diseases prevention to achieve a high level of efficiency.
